SI 1. General considerations: starting materials and physical characterization.
Materials and reagents. Ni(NO 3 )·6H 2 O (99.99%), dihydroxyterephthalic acid (98%) and furfuryl alcohol (98) were purchased from Sigma-Aldrich, and used as received. N,N-Dimethylformamide (≥ 99.8%) and absolute ethanol (≥ 99.9%) were purchased from Scharlau. Ultrapure water from Milli-Q equipment was used when required. All reagents and solvents were used without any previous purification unless specified.
Physical characterization. Carbon, nitrogen and hydrogen contents were determined by microanalytical procedures using a LECO CHNS. Infrared spectra were recorded in an Agilent Cary 630 FTIR Spectrometer directly with no need of KBr pellets. Thermogravimetric analysis were carried out with a Mettler Toledo TGA/SDTA 851 apparatus between 25 and 800 0 C under ambient conditions. XRD patterns were collected in a PANalytical X'Pert PRO diffractometer using copper radiation (Cu Kα = 1.5418 Å) with an X'Celerator detector, operating at 40 mA and 45 kV. Profiles were collected in the 2° < 2θ < 60° range with a step size of 0.017°. Particle morphologies and dimensions were studied with a Hitachi S-4800 scanning electron microscope at an accelerating voltage of 20 keV, over metalized samples with a mixture of gold and palladium during 30 s. HR-TEM studies were carried out on a Tecnai G2 F20 microscope operating at 200 kV. Samples were prepared by dropping a suspension of the sample in ethanol on a lacey formvar/carbon copper grid (300 mesh). FEI dualbeam FIB-SEM Quanta 200 3D equipment with the Ga column operating at 30 kV was used to mill and acquire the ion-induced secondary electron images of the cross-sections of the Ni/C composites. Surface area, pore size and volume values were calculated from nitrogen adsorption-desorption isotherms (-196°C) recorded on a AUTOSORB-6 apparatus. Samples were degassed for 4 hours at 150ºC and 10 -6 Torr prior to analysis. Surface areas were estimated according to the BET model, and pore size dimensions were calculated by the solid density functional theory (QSDFT) for the adsorption branch assuming a cylindrical pore model. Magnetic measurements were carried out with a Quantum Design superconducting quantum interference device (SQUID) MPMS-XL-5. The susceptibility data were corrected from the diamagnetic contributions of the atomic constituents of the samples as deduced from Pascal's constant tables and the sample holder. Magnetization studies were performed between −5 and +5 T at a constant temperature of 300 K. Raman measurements were carried out in a Jobin-Yvon LabRam HR 800 Raman Microscope at room temperature with the 532 nm line of an Ar ion laser as an excitation source. X-ray Photoelectron Spectroscopy (XPS) was performed ex situ at the X-ray Spectroscopy Service at the Universidad de Alicante using a K-Alpha X-ray photoelectron spectrometer system (Thermo Scientific). All spectra were collected using Al Kα radiation (1486.6 eV), monochromatized by a twin crystal monochromator, yielding a focused X-ray spot (elliptical in shape with a major axis length of 400 µm) at 3 mA·C and 12 kV. The alpha hemispherical analyzer was operated in the constant energy mode with survey scan pass energies of 200 eV to measure the whole energy band and 50 eV in a narrow scan to selectively measure the particular elements. XPS data were analyzed with Avantage software. A smart background function was used to approximate the experimental backgrounds. Charge compensation was achieved with the system flood gun that provides low energy electrons and low energy argon ions from a single source. Electrochemical Measurements. The materials were mixed with acetylene black and PVDF in a mass ratio of 80:10:10 in ethanol and deposited in a nickel foam electrode. The as-prepared nickel foam electrodes were dried overnight at 80 ºC and pressed. Each working electrode contained about 1 mg of electroactive material and had a geometric surface area of about 1 cm 2 . A typical three-electrode experimental cell equipped with a stainless steel plate having 4 cm 2 of surface area as the counter electrode and a Metrohm Ag/AgCl (3 M KCl) as the reference electrode was used for the electrochemical characterization of the nanocomposite materials trapped by the working electrodes. All the electrochemical measurements were carried out in 6 M KOH aqueous solutions as the electrolyte. Ultrapure water was obtained from Milli-Q equipment. All the electrochemical experiments were performed at room temperature using an AUTOLAB PGSTAT 100 potentiostat-galvanostat controlled by GEPES electrochemical software. The specific capacitance (C) was calculated from the cyclic chronopotentiometric curves according to Equation 1:
where I is the charge/discharge current and m the weight in grams of the active material in the electrode layer.
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SI 2. Synthesis of materials and experimental details.
Ni-MOF-74 was synthesized as described according to reported methodology. 1 In a typical procedure, 4.756 g of Ni(NO 3 )·6H 2 O and 0.956 g of dihydroxyterephthalic acid were dissolved in 400 mL of a mixture of DMF : EtOH : Milli-Q H 2 O (1 : 1 : 1). The solution was then sonicated in an ultrasound bath for 10 -15 min and heated in an oven at 100 º C for 24 h. The mixture was cooled at room temperature, filtered and washed thoroughly with Milli-Q water and EtOH (53% yield calculated for Ni).
Activation of Ni-MOF-74. As-made Ni-MOF-74 was heated at 200 ºC for 4 hours under reduced pressure (10 -3 mbar). The experimental weight loss of 25% calculated from thermogravimetric analysis is consistent with the removal of 1.6 water molecules occupying the pores. The solid was stored in static vacuum at room temperature.
Ni-MOF-74/FA. For the loading with furfuryl alcohol (FA), 1 g of activated Ni-MOF-74 was dissolved in 20 mL of FA and heated at 60 o C for 12 h with continuous magnetic stirring. After that, the mixture was filtered and thoroughly washed with EtOH to remove non-infiltrated FA molecules that might remain stuck to the outer surface of the crystals. The solid gains a 30 % in weight after loading. This is consistent with the loading of approximately 0.4 molecules found for the TG analysis (Fig. SI6) . The solid was stored in a glass vial at room temperature.
Synthesis of Ni/C composites.
Ni-MOF-74/FA was transferred to a quartz vessel and charged into a tubular furnace. All samples were calcined under a flow of N 2 (100 mL.min -1 ) with heating/cooling rates of 5 0 C.min -1 .
Solid was heated at 250 ºC for 6 hours, for polymerization of the FA molecules in the pores, followed by carbonization at 450, 800 and 1000 o C for 8 hours to produce: Ni/C 450 , Ni/C 800 and Ni/C 1000 .
Isolation of nanocarbons.
Ni/C450 was soaked in 50 mL of HNO 3 (aq) 2.2M and heated for 2 hours at 80 ºC in static conditions. This process was carried out for a complete metal leaching in order to produce C 450 . Complete removal of Ni from the samples was confirmed by Scanning Electron Microscopy coupled to Electron Probe Microanalysis (Fig. SI15) . SI 10. Imaging of the internal cross section of Ni/C 450 , Ni/C 800 and Ni/C 1000 by ion-induced secondary electron microscopy by using Focused Ion Beam-Scanning Electron Microscopy (FIB-SEM). These images correspond to different FIB sections complementary to those included in the main text. A trench was carved through a selected area of the crystal followed by polishing of the cross-section prior to taking an ion-induced secondary electron image.
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Ni/C 1000 : SI 13. Raman spectra of Ni/C 450 , Ni/C 800 and Ni/C 1000 collected on bulk pellets at room temperature. 
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SI 21. Long-term stability cycling of C 450 studied at 10 A.g -1 upon 10.000 charge-discharge cycles. Long-term ciclability stands for close to 80% capacity retention. We believe this is due to mechanical detachment of the carbon particles from the electrode upon charge-discharge cycling. Electrode was prepared by drying and pressing a paste made by combining carbon with acetylene black and PVDF, deposited on a nickel foam electrode.
SI 22. High-Resolution Transmission Electron Microscopy study of carbons confirming the amorphous nature of C 450 that becomes more graphitic at higher calcination temperatures.
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